The article is aimed at conducting an empirical analysis of the value and significance of coopetitors' attributes thanks to which coopetition, which is a combination of cooperation and competition between competitors, generates a substantial corporate profit. Four major competitors' attributes have been analysed: its size, geographical scope, market and technological position. The research also includes the Porter's value chain. Design/ Methodology/Approach: The survey has been conducted on a sample of 235 high-tech companies operating in Poland and involved in coopetition. The sample is representative. The data have been collected at interviews with company top executives or owners. The research applies the method of classification trees, which, thanks to diagrams, sequentially divides the examined data space into classes (spaces) of similar properties. The assessment of the effect of coopetition, including its variants, made by the examined company served as a dependent qualitative variable. Four coopetitor's attributes and their variants were assumed as explanatory variables (predictors) affecting the assessment of cooperation.
Introduction
You have to kiss a lot of frogs to find a prince. It is one of the most popular quotations in business or scholarly economic literature (Rodan, 2002; Grisham, 2006) . The primary inspiration of the message is referred to the Grimm brothers' fable entitled "The Frog Prince, or Iron Henry" (1812) . However, there is some reference to fairy tales and myths from all over the world, e.g. Hungary, England or Korea. The quotation about frog kissing is most often used to illustrate the complexity of search for complementary resources strategically significant for the corporate growth due to the selection of partners for cooperation (Matthews, 1991) . Aware of the time pressure and the difficulty to thoroughly assess partnership candidates, companies increasingly tend to reduce the number of candidates for cooperation in order to reduce the cost of identification and selection of appropriate organisations. It is becoming particularly important to pursue the search among competitors with which the companies are to create coopetitive relations, i.e. combining a simultaneous cooperation and competition among rivals (Bengtsson and Kock, 2000) . The complexity of coopetition contributes to considerably higher costs of selection and consequences of mistakes with regard to the preferences for cooperation with the rival than in other inter-organisational relations.
The article is meant to indicate competitors' attributes in favour of coopetitive relations to bring substantial benefits to the selector. The analysis has been made in four major areas: competitor's size, market and technological positions, and geographical scope. These breakdowns are considered from the perspective of the Porter's value chain. It allows for the creation of the partners' profiles on the basis of which companies should make coopetition selections depending on the adopted value chain. Thanks to the selected desired profiles of candidates for coopetition, companies make a selection from a considerably less numerous groups of candidates, which decisively raises the probability of coopetition success. 235 high-tech companies operating in Poland have been analysed. The research makes use of one of multidimensional methods of statistical analysis, namely: the method of classification trees.
The coopetition concept
Coopetition belongs to the group of inter-organisational relations burdened with the highest costs (Lado et al., 1997) . It results, for example, from the contradictory logic of activities: based on trust as well as conflict. In coopetition, trust is perceived in three dimensions: calculation (trust is based on calculation), understanding (trust is based on knowledge) and personal involvement (trust is based on identification), (Lane and Bachmann, 1998) . They are subject to change in the process of coopetition relations between parties. The trust and common interests create the basis for efficient cooperation (Brito and Costa de Silva, 2009 ). Thanks to this, there is a growing tendency to contacts and mutual concessions (Harris and Dibben, 1999) . On the other hand, the competition stream results from the fight for limited heterogeneous resources and from the race to win the same customers' favours (Brandenburger and Nalebuff, 1996) .
Coopetitive behaviours are most often examined in the context of corporate relations. And coopetition is often regarded as an immanent element of corporate growth strategy (Dagnino, 2009 ). There are also analyses of simultaneous streams of cooperation and competition at the internal organisational level, in particular in transnational corporations (Luo, 2005; Luo et al. 2006; Slotegraaf and Tsai, 2002) , individual people (Colley et al., 1985; Lu and Argyle, 1991; Simmons et al. 2001; Ross et al. 2003; Geraudel and Salvetat, 2014) and networks (Cygler 2010; Madhavan, 2006, 2001; Bengtsson and Kock, 2000) .
Coopetition is most frequently interpreted from the perspective of three theoretical trends: game theory, transaction cost theory and resource approach.
In game theory, coopetitive relations are treated as a positive-sum-game, i.e. creating the opportunity for all players to gain benefit. Coopetition is based in game theory on the classical analysis of the prisoner dilemma (Mayberry et al., 1992) . In order to reduce opportunistic behaviours when solving the prisoner dilemma, a tit for tat strategy is employed (Axelrod, 1984) in pursuit of the principle of reciprocity of players, which encourages them to think strategically while executing individual movements. The coopetition activities are affected by the structure of payments, time horizon of activities and the number of players (Parkhe, 1993) .
The inclination of the players to cooperate grows to accompany the growing significance of the shadow of the future as well as the stability of relations (Axelrod, 1984) . Taking into account the number of players, cooperation relations between competitors lose stability and durability when the number of parties in the system increases. Opportunistic behaviours appear more often, which leads to the free riding strategy. In the game theory model of coopetition PARTS, Nalebuff (1995, 1996) created the so-called Value Net. Multiple horizontal and vertical relations in the value net generate value added (a pie to be shared). It is considerably larger than in the case of connections within the value net than could be generated as a result of the individual activities of players.
In transaction cost theory, a selection is considered from among three main forms of organisational operation: market transactions, hierarchical structures and hybrid relations (Williamson, 1987) . Companies choose coopetitive (hybrid) relations as a response to generating additional transaction costs as a result of market imperfectness (Hennart, 1988; Madhol, 2000) as well as hierarchical structures (Quintana-García and Benavides-Velasco, 2004; Park and Russo, 1996) . Coopetition is a hybrid form most heavily burdened with transaction costs. It is caused primarily by the competitive character of competitive cooperation and the rise in uncertainty of the operation of parties as well as the complexity of relations (Chen et al., 2007) . The trust among parties is also at a low level, which leads to the creation of so-called opportunistic cooperation (Hill, 1990) . The retention of a stream of competitive relations raises the threat of the appearance of conflict situations, which besides opportunism, are a result of free riding activities as well as limited rationality (Selten 1998) .
In the resource-based view, companies decide to cooperate with organisations possessing complementary and strategic resources. The cooperation with a company, which is also a competitor, possessing both supplementary and complementary resources allows for the generation of benefits arising from the synergy effect of the shared resources being the object of cooperation and the resources at the company's disposal (Chetty and Wilson, 2003; ClarkeHill et al., 2003) . A limited access to deficit resources on the part of companies outside the relations is an advantage of coopetition (Das and Teng, 2000) . Coopetitive relations are also established to jointly create resources: to develop new technologies, to create or jointly acquire information and knowledge and to gain coopetition competence (Heimeriks and Duysters, 2007) .
Besides the three abovementioned major theoretical concepts, coopetition issues are more and more often examined from the angle of the achievements of the network theory (Gnyawali and Madhavan, 2001; Gnyawali et al., 2006; Lechner et al., 2006; Bentsson and Kock, 2000; Peng and Bourne 2009 ). There are also references to philosophy (Doz and Hamel, 1998; Luo, 2004) , biology (Cygler, 2015) and law (Geradin, and McCahery, 2005; Levin and McDonald, 2006) . Despite the diversity of scientific inspirations allowing for the analysis of the complexity of coopetition, the state of knowledge of this phenomenon should be considered to be going through a state of transition (Edmonson and McManus, 2007; Soppe et al., 2014) .
Selection of coopetition partners
The literature on coopetition more and more often deals with the key success factors of these relations (Chin et al. 2008) . One of them is the selection of coopetitors. Due to the relative novelty of coopetition issues and the early stage of development of research of these relations, the questions of attributes and criteria of selecting coopetitors are based primarily on the literature on alliances and networks (Cygler, 2010; Gulati, 1999 , Clarke-Hill et al., 2003 . The research on alliances indicates that 50 % of them failed and, after 10 years of cooperation, the percentage increases to 80% (Aldrich and Auster, 1986) . Coopetitive relations generate a higher level of transaction costs, which makes this percentage grow. Thus, the selection of an appropriate coopetitor is becoming an increasingly significant or even a key factor for the success of relations between parties (Cullen et al., 1995) .
Due to the complex structure of coopetitive relations, the selection of a partner has a multicriteria character. The literature considers the issue of coopetition partners` selection in terms of relationship factors. It is most often indicated that coopetition is successful if the relations generate mutual benefits (positive-sum-game), mutual trust, commitment and communication management (Shah and Swaminathan, 2008; Akdoğan et al., 2015; Chin et al. 2008) . And Geringer (1991) divided the criteria into two groups: task related (operation related: tangible and intangible assets with a special focus on know-how, financial resources, skills, access to distribution channels) and partner related (cooperation related: corporate culture, trust between partners, size and structure of the partner). This division combined relationship factors with strategic attributes of partner selection (Glaister and Buckley, 1997) .
The resource-based view regards resource complementarity as one of the most important partner selection criteria. This allows for the collective creation of value (Ohmae, 1989; Hitt et al., 2000; Hurmelinna-Laukkanen, 2009, Ritala et al. 2014) . And the research conducted by Akdoğan et al. (2015) indicated the possession of supplementary resources as a very important factor making a competitor eligible for cooperation.
Despite the growing interest of researchers in coopetition partner selection, particular attention is focused on relationship factors. However, considerably less attention is paid to coopetitors' strategic attributes (Luo, 1998) . More and more significance is ascribed to such attributes as the partner's size and its market position, geographical scope and technological position.
The factors connected with the coopetitor's size are becoming increasingly popular in the literature on management, although it presents divergent opinions. It indicates that cooperation with a comparable, or a smaller, partner allows for successful competition against a larger competitor (Gnyawali and Park, 2009 ) and points to easier control and relationship management (Soppe et al., 2014) . In addition cooperation with a larger coopetitor allows for taking advantage of its experience (Alvarez and Barney, 2001, Glaister and Buckley, 1997; Stern, 2005; Gulati, 1999) .
The criterion of market position is becoming more significant in the case of transnational coopetition relations. The global players pay attention to the market position of their local partners in order to take advantage of their knowledge of the market and the development possibilities arising i.e. economies of scale, access to distribution channels, favourable position in the business ecosystem, (Luo, 1997 (Luo, , 1998 (Luo, , and 2004 . The market position gains significance in the case of coopetition in emerging markets, where the value of risk as well as investment attractiveness are placed on a higher level.
The coopetitor's geographical scope is connected with its foreign experience, cultural flexibility, application of modern management methods and market experience from different geographical areas, which results in a higher degree of communication efficiency and growing trust (Luo 1997) . Thus, companies prefer cooperation partners with a broader geographical scope as the coopetition management costs decline.
The corporate technological position is related to the company's innovation capabilities (Brown and Eisenhardt, 1997) , technological skills and commercialisation competence with regard to new technological solutions. This criterion is increasingly important in relation to the coopetition partner selection in technologically advanced sectors and shorter product life cycles force companies into involvement in considerable innovativeness which exceeds the financial and organisational capabilities of a single company (Bouncken and Kraus, 2013 ).
The choice of four criteria, indicated above, stems from the fact that they are perceived as sensitive by both researchers and managers. This means that they are regarded as crucial in the initial partner selection for cooperation. Therefore, the paper is focused mainly on these criteria as the most fundamental, as well as the most differentiating, of the cooperation effects between rivals. However these attributes should not be regarded as sufficient for a partner proper selection, but rather as necessary ones.
The literature on coopetition discusses the problem of selection of partner's attributes without defining the object of cooperation between competitors. It is intuitively assumed that the volatility of significance and value of competitor's attributes depending on the coopetition area is a characteristic feature of the coopetitor selection complexity. This arises from the diversity of expected benefits and threats, and as a consequence, different coopetitor's attributes. This means that the relevance of coopetition candidate's attributes changes depending on the area of cooperation. Therefore, in the course of research two hypotheses are to be verified. The hypotheses verification is based the data derived from the surveyed sample. They were analysed through the classification trees method. In this way, a ranking of coopetitor's attributes in all the areas was created. This allowed for the verification of hypothesis H 1 . Furthermore, the application of this method allowed for the division of the examined companies into groups depending on the assessment of the cooperation with the competitor in all the areas. Belonging to the groups is based on coopetitor's attributes value indicated by the interviewed companies, which allowed for the verification of hypothesis H 2 .
Methodology

Data description
A multi-stage research was conducted at the end of 2012 and beginning of 2013. As a result, a group of 235 hightech companies involved in coopetition was selected. The selection of the research sample was affected by the characteristics of the sector and the universality of coopetitive relations created within it. All the data were collected directly in questionnaires. The respondents were company top executives or owners. The selection of the research sample was conducted at several stages. The high-tech sector was defined according to the OECD classification (2003) . The surveyed companies were classified into seven basic industries: processing and manufacturing (16 companies), pharmaceutical sector (79), production of office equipment and computers (4), production of TV, radio and communication equipment (31), medical equipment production (54), spaceship production (16), and high-tech services (35). With regard to the size, the majority are small companies (130), followed by medium-sized (72) and the least numerous group includes large companies (33). Taking into account the organisational form, there are: 171 stand-alone companies, 49 -corporations, 13 -holdings and 2 -others. The majority of the analysed companies are domestic organisations (165) and the rest of them (70) operate on a transnational scale. The sample meets the requirements of representativeness of the population of companies operating in the high-tech sector in Poland.
Measures/Variables
The research applied the method of the so-called classification trees, which thanks to diagrams used, sequentially divides the examined data space into classes (spaces) of similar properties (Breiman et al.1993; Quinlan, 1993; Lewis 2000) . The classification trees` methods have a wide application in management science, in particular in marketing: in the research connected with the acquisition of new buyers, churn analysis, fraud detection and questionnaire data analysis. The advantage of the classification trees' method results from the ability to present the most complex solutions (Breiman et al. 1993) . The complexity of solutions is reflected in the structure of the classification tree itself. It consists of the root (the beginning of the recursive process), branches (connections between the root and following nodes), nodes (parent node -superior and child node -subordinate) and leaves (nodes in which there is no further splitting of data subspace).
The leaf node includes information about the classification of data in the subspace in a definite class. In every node a certain condition is checked (depending on the type of tree) with regard to a given observation and on its basis one of the branches leading to the next, situated below, node is chosen. The idea of developing a classification tree is to obtain a tool (model) allowing for the classification of future observations whose belonging to a definite class is not known.
The created tree is a predictive and descriptive model allowing for the description and presentation of patterns in a given set (Rokach, 2008) . The process of tree building is based on the basis of recursive splitting (Kotsiantis, 2007) , where in every next node another independent variable may be used. At every stage, all predictors (variables) are analysed and the one that allows for obtaining the most homogeneous subgroups is to make selection (Loh and Shih, 1997) .
The split in a node is effected only on the basis learning trial vectors which reached the node and consists in the best (in a definite sense) split of this subtrial into two parts (in the case of binary trees), transferred to descendants (e.g. from parents to children, Esposito et al., 1997) . There should be such a split so that the diversity of the obtained elements of the dataset reaching the descendants would be reduced to a minimum. The split pursuit requires an appropriate measure of class diversity in the node. From among a number of diversity measures used in the process of creation of classification trees, some typical measures used for binary trees may be indicated (Loh and Shih 1997) :
where p means probability of belonging to one of the classes. Classification trees may be used to determine the belonging case to the quality class of a dependent variable on the basis of measuring of one or more explanatory variables (predictors), which may also be qualitative variables (Piccarreta, 2008) . The assessment of the competitive cooperation made by the examined company is assumed as a qualitative variable.
The variants of this variable are: significant benefit, poor benefit, zero effect and loss. The explanatory variables (predictors) affecting the assessment of cooperation are four qualitative variables: partner's size (with variants: larger, smaller and comparable with the examined company), partner's technological position (with variants: stronger, weaker and comparable), partner's market position (with variants: stronger, weaker and comparable) and competitor's geographical scope (with variants: local/regional, domestic/national and international). The classification trees were constructed through the application of these variables in the value chain as the cooperation area: R&D, input supply, production/services, sales/distribution, marketing, logistics, finance, IT and human resources. As a result, nine classification trees were obtained to breakdown the companies with regard to the cooperation effect in a given area depending on the competitor's attributes. The application of the classification trees method was preceded by the analysis cooperation assessment breakdowns in the area of coopetitive relations (Table 1) .
From among 235 examined companies, the majority declared cooperation in at least two value chain areas. The analysis of breakdowns of cooperation effects indicates that there are differences in the assessment of competitive cooperation effects in particular areas. In order to confirm this thesis, verification was made of the hypothesis of the lack of differences in assessment of cooperation effects in the analysed areas through the Kruskal-Wallis test. The achieved level of the test amounted to 46.19932 as well as level p = 0.0000. These results indicate that the hypothesis of the lack of differences in assessment in coopetition areas is to be rejected. Thus, the examined companies are substantially different in their assessment of the effects in various areas of cooperation.
Findings and discussion
The method of classification trees was used in order to classify the examined companies in all the areas of cooperation taking into account the effects of competitive cooperation as well as their corporate attributes: competitor's size, technological and market positions, and geographical scope. Additionally, this method allowed for the determination of significance of particular predictors (competitor's attributes) with regard to the area of cooperation (Table 2) . Depending on the area of competitive cooperation differences may be observed in the significance of preferred coopetitor's attributes. In the areas of R&D and input supply, definitely the most significant preferences are those for both the competitor's size and geographical scope. In areas like production/services and marketing, the most significant preferences in coopetition are those for coopetitor's technological and market position. In sales/distribution, competitor's geographical scope and its market position are the most relevant attributes. In the areas of logistics and IT, there is one decisively relevant preference for partner's technological position. In addition, in the areas of finance and human resources the most important issue is the competitor's market position. The analysis of the significance of preferences in particular areas cannot let it go unnoticed that the competitor's activity geographical scope is very important in 5 analysed areas of activity. The preference for the partner's technological position is relevant in four areas and the preference for the partner's market position in three areas. Partner's size is essential in two areas. The obtained results give rise to the positive assessment and verification of hypothesis H 1 .
Area of competitive cooperation
Effects of competitive cooperation
The construction of classification trees included all 9 areas of cooperation (Appendix), for which the prediction accuracy was determined as the relation of accurately qualified companies to the number of all companies cooperating in a given area (Table 2 ). All trees indicated over 50% classification accuracy and the best results were achieved in the classification trees built for the areas like human resources, finance and marketing. The results obtained in the course research were recorded in the form of fuzzy (ifthen) rules (Table 3 -Appendix). These rules are useful to determine the profile of a coopetitor, whose cooperation in particular areas is labelled with significant benefit, poor benefit, zero effect or loss. The accuracy rate is determined for all the rules calculated as the quotient of the number of companies of a given class observed in the final node and the number of all companies in the final node.
The analyses indicate that a great benefit from cooperation in the R&D area is indicated by the companies which cooperate with partners of a comparable size, a stronger technological and market positions and the ones operating on the international scale. The benefit decreases when the selection refers to a larger but domestic competitor. Furthermore, coopetition will show a loss when the company decides to cooperate with a smaller competitor with a weaker market position and operating in the same country.
In the case of input supply as an area of cooperation, the company will derive a substantial benefit if it becomes affiliated with a competitor of a comparable size, operating on the international or domestic scale and representing a comparable or higher technological level. However, such a company should avoid cooperation with smaller competitors with a weaker or stronger technological position, a weaker market position and domestic scope (the coopetition results in a zero effect at its best).
Companies deciding to pursue competitive cooperation in the area of production/services should look for coopetitors with a stronger or comparable technological position and diversified geographical scope of activity (significant benefit from coopetition), while the cooperation with partners with a weaker technological position will not bring any benefit.
Competitive cooperation in the area of sales/distribution will generate a great benefit if companies select coopetitors which do have a higher than comparable market position and their geographical scope is confined to the domestic level. The competitors with a strong market and technological position should be avoided. However, co- operation with competitors with a strong market position in the area of marketing will bring a significant benefit. In this area, it is dangerous to join competitors with only a domestic scope representing at the most a comparable technological position and a weaker market position. Logistic competitive cooperation requires the selection of a smaller or comparable partner with a comparable technological position and a stronger market position operating on the domestic market. A significant benefit may be expected then. On the other hand, when the selection of logistic cooperation results in larger or comparable companies with a stronger technological position and a weaker market position operating on the local or national market, a coopetitive fiasco may be expected.
Cooperation in the area of finance may generate considerable profits if companies choose a smaller or comparable coopetitor with comparable technological and market positions and operating on the domestic market. It is unfavourable to cooperate with a larger or comparable competitor with a weaker market position. Such relations may become disadvantageous.
As in the case of R&D, competitive cooperation in the field of IT requires a coopetitor of a comparable technological positon and a stronger or comparable market position operating at least on the national market. Considerable benefit is to be expected from these relations. On the other hand, partners with a stronger or comparable technological position and a weaker market position operating on the local or national market may contribute to losses.
Companies which decide to pursue competitive cooperation in the area of human resources should choose organisations with at least comparable technological and market positions. The competitor's geographical scope plays a less significant role; thus any scope is acceptable. The relations likely to bring no benefit arise from the selection of partners with a weaker technological position.
The analyses prove that benefits derived from coopetitive relations depend on an appropriate selection of coopetitors. The values of competitors' attributes in certain areas of cooperation may stimulate the generation of benefits, but at the same time they may become inhibitors in others. This means that the selection of the area of competitive cooperation should result in a coopetitor of an appropriate profile of attributes, specific to this area.
The research also indicates that it is possible to search for common values of attributes of competitors to make the cooperative relations beneficial for companies in several areas. For example, it is worth cooperating with comparable competitors in the following areas: R&D, input supply, logistics, IT and finance. Companies should look for competitors with a stronger technological position in the area of R&D, HR, IT, production/services and input supply. However, a strong technological position poses a threat to the cooperation in the area of finance and sales/ distribution. A coopetitor's stronger market position helps to create relations benefit in the case of cooperation in the area of R&D, logistics and IT. At the same time, a partner's strong market position may serve as a constraint in the area of sales/distribution, and cooperation with an international competitor may be advantageous for generated benefits in the case of coopetition in the areas of R&D, IT, input supply and marketing. It is not profitable in the case of logistics and finance.
The research results explicitly prove the necessity for the differentiation of coopetitor's profile attributes (through the differentiation of their value) depending on the area of cooperation so that the relations between the parties could bring a significant benefit. This gives rise to a positive verification of hypothesis H 2 .
Conclusions
Undoubtedly, coopetition belongs to the most complex types of inter-organisational relations. This arises not only from the simultaneous occurrence of seemingly contradictory streams of relations, i.e. competition and cooperation, but also the requirements of attributes of particular parties. The research demonstrates that not all candidates for coopetition are appropriate, and the significance and value of these candidates' attributes depend on the area of cooperation.
The results of the research, besides having a cognitive character, have a substantial practical dimension. Companies may, on a preliminary basis, select competitors with whom the cooperation is more likely to generate a significant benefit from coopetition with regard to the four analysed attributes. At the same time, it is possible to make use of similar values of coopetitors' attributes, including several activities in the chain value. Such an approach reduces the search costs for coopetition candidates as well as the costs associated with coopetitive relations management. This means that the number of frogs to kiss may be ex ante limited.
However, the research presented also has its limitations. The sample surveyed is confined to high-tech companies operating in Poland. Additionally, the analyses refer only to four attributes. It therefore seems justified to extend the research in the geographical and sectoral dimensions as well as to extend the list of attributes to be considered when selecting coopetitors. 
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